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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Offer resin composition and its cured product which are 
superior in residual film ratio , heat resistance . 

[Constitution] 

resin composition and its cured product . which designate that 
specific onium salts (D )which functions unsaturated 
carboxylic acid (a ) with radical polymerizable compound 
which contains epoxy group (b ) with other radical 
polymerizable compound (c ) with copolymer (A ), phenolic 
compound (B ), thespecific melamine (C ) and as photo acid 
generator is contained as feature 

[Claim(s)] 
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[«#JS1] 

v*;u££t!feft£^(b)£ft!i<D7v;^uS£t£ 



at i] 



V 2 



(I) 



R 5 



[Claim 1] 

unsaturated carboxylic acid (a ) with radical polymerizable 
compound which contains epoxy group (b ) with other radical 
polymerizable compound (c ) with copolymer (A ), phenolic 
compound (B ), melamine which aredisplayed with 
below-mentioned General Formula (I ) (C ) 

[Chemical Formula 1] 



(jC^KR. -R* \*®-V&mU?X^Tt,£<. 
^ft-f^KffilST £frl*S-CH 2 OR £/fU R 
itfrmffitttzit C, ~C 6 <D7^*;U»£* 

■To )ts cfci;-fla5£(ii)xi*(iii)T^£ft£>3feit 



[ft 2] 



Z~ (II) 



resin composition . which designates that onium salts (D ) 
which functions (In Formula, R<sub>l </sub>~R<sub>6 
</sub> identical or different , shows hydrogen atom or group 
-CH<sub>2 </sub>OR respectively, the R shows alkyl group 
of hydrogen atom or C<sub>l </sub>~C<sub>6 </sub>. ) and 
as photo acid generator which is displayed with General 
Formula (II ) or (III ) is containedas feature 

[Chemical Formula 2] 



{S^KX l*it(IV)T^£ft&S£^UR 7 ~R^ 

[it 3] 
Rn R 12 

B 1 o-Q _B " 

Rl6 



Rl8 ° 17 



{In Formula, X to show group which is shown with the 
Formula (IV ), as for R<sub>7 </sub>~R<sub>9 </sub> 
each} 

[Chemical Formula 3] 



v7/S, d ~C, 5 (DlM&l^xXfil/ 



(R<sub>10</sub>~R<sub>19</sub> in Formula in structure 
of each hydrogen atom , halogen atom , nitro atom , alkoxy 
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C, ~C 20 x-f- 

mm, 7x/+vS, ft7i^v 

BF 4 ,PF 6 ,SbF 6 ,AsF 6 , p-h;H>X;i/JM— k 




Z 0 (III) 



group , C<sub>l </sub>~C<sub>20</sub>, shows 
basiswhich is selected from any of aliphatic group , phenyl 
group , phenoxy group , thio phenoxy group which is good 
havingpossessed hydroxy group , ether group , ester group , 
(meth ) acryloyl group , epoxy group or allyl group . ) Z 
shows BF<sub>4 </sub>, PF<sub>6 </sub>, SbF<sub>6 
</sub>, AsF<sub>6 </sub>, p- toluene sulfonate , or 
trifluoromethane sulfonate in basis which isselected from 
aliphatic group and ester group of hydrogen atom , halogen 
atom , nitro group , alkoxy group , cyano group , C<sub>l 
</sub>~C<sub> 1 5</sub>. 

} 

[Chemical Formula 4] 



( it* X fccfctf Z I*. 5C(II)*<D X Rtf Z m~ 
[11*412] 

m*m i tm<D®mmmwo>mt® 

Specification 
[0001] 

BUI*. £*MSL «T«L X fgftifOttWttlc 

«j6-r4**ft»»isitt. lcd m tft mis* 

KIM"*. 

[0002] 

[ft*tf)ftffi] 



(As for X and Z in Formula, being same as X and Z in the 
Formula (II ), as for R<sub>20</sub>~R<sub>24</sub>, it 
shows basis which is selected from aliphatic group , halogen 
atom , nitro group , alkoxy group , ester group and phenyl 
group of respective hydrogen atom , hydroxy group , 
C<sub>l </sub>~C<sub>15</sub>. ) 

[Claim 2] 

cured product of resin composition which is stated in Claim 1 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards radiation-sensitive resin composition 
and its cured product . 

Details regard preferred radiation-sensitive resin composition 
as negative type resist in order to draw up TFT circuit for 
semiconductor integrated circuit , LCD or mask for circuit 
compilation which responds to the ultraviolet light , electron 
beam , X-ray or other radiation . 

[0002] 

[Prior Art] 

Because positive resist which combines quinone diazide 
compound and novolak resin gives the pattern of high 
contrast , it is used mainly at time of producing the integrated 
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ffll^bftTl^o circuit. 



73?o>j;iT0>fiii£J£j!><S#£;h<5>Anxxa 

*tt#£i5&S7?xar3^**is#fc£tt 



*W>?7ia&£©MJ)Di»i::»a.5ait 

titz&tf&Ztf. *«£<B«»tt* Rift 
[0003] 

|cMofc»»7^X?U<(l£»)i£36<D#»l:: 

X*-(TFT)£ 1 ®*crtl-ffl^aA/f£T^ J f-r' 
^■7hU^X(AM)fi© LCD I*. ^(DlSgiiJf 
<D^£frb CRT iCgfrS&tftttS^x/WX 

AM-LCD 0 TFT (Dxif <0;U— ;U*3fcS£P> 



Recently with field of semiconductor industry , with advance 
of trend to high integration the pattern does narrowing , high 
contrast development of resist is doneactively. 

But, as for ratio of fabrication process where resolution of 
submicron or less isrequired in actual production process , 
with 10 - 20% extent of entirety , as for the resolution which 
is required with [rafu ] step which occupies remaining major 
portion it is a order of several tens of micrometers from 
several micrometers . 



Furthermore with [rafu ] step , etching step of substrate , 
because when itdoes with wet etching system where large 
scale batch processing is possible it becomes many, whenit is 
a reactive ion etching system , rather adhesion of substrate 
and chemical resistance which isnot damaged in etchant 
become more important than as for dry etching resistance 
which is required. 

In addition, heat resistance which it can withstand [ioninpura ] 
step or other high temperature heating is requiredto resist 
which is used with [rafu ] step . 



In addition as for condition a this way, recently looking at 
quickdevelopment it is applicable to also field of liquid 
crystal display (LCD ) industry which reachs point of. 

Especially LCD of active matrix (AM ) type which installs 
thin film transistor * (TFT )every pixel response speed is 
quick even in liquid crystal display , it is regarded thefavorite 
of next generation display device which changes to empty 
CRT , surface area enlarging of screen is advancing steadily. 

design rule of TFT of AM-LCD with several micrometers 
extent , fully correspondence is possible with resolution 
which [rafu ] process resist has attime of production, but if, 
furthermore with respect to therelationship which uses 
substrate of large type , positive resist whichcombines quino 
diazide compound and novolak resin is used in comparison 
with theproduction of semiconductor regarding, adhesion , 
heat resistance or other problem of sensitivity , substrate 



It is required to resist which is used with these [rafu ] 
step ,strongly that it is a high sensitivity rather it is a high 
contrast with in comparison. 



poly type resist which combines quinones azide compound 
and novolak resin at thepoint, resolution and reactive ion 
etching resistance is a point which is superior, often, but 
performance insufficiency is pointed out at point which is said 
of sensitivity , substrate adhesion , heat resistance . 

[0003] 
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[0004] 

zkizi 



[0005] 

*%W\ts *f&lQ*i;U7K>$(a)<!:X7K*v*£ 

[0006] 
[it 5] 



V 2 

N 



(I) 



which you mention earlier furthermore becomesremarkable. 
[0004] 

[Problems to be Solved by the Invention] 

objective of this invention is to offer radiation-sensitive resin 
composition and its cured product . 

Other objective of this invention is radiation-sensitive resin 
composition for negative type resist which issuperior in 
adhesion of sensitivity , residual film ratio , heat resistance , 
substrate and to offer its cured product . 

[0005] 

[Means to Solve the Problems] 

As for this invention, unsaturated carboxylic acid (a ) with 
radical polymerizable compound which contains epoxy group 
(b ) with other radical polymerizable compound (c ) with 
copolymer (A ), phenolic compound (B ), melamine which 
are displayed with General Formula (1) (C ) and 

[0006] 

[Chemical Formula 5] 



[0007] 

Ztl?tl*mmtttzlt&-CH 2 OR £*UR 

[0008] 
[it 6] 



>z 0 (II) 



[0007] 

It regards resin composition and its cured product which 
designate that onium salts (D )which functions as photo acid 
generator which is displayed with (In Formula, R<sub>l 
</sub>~R<sub>6 </sub> identical or different , shows 
hydrogen atom or group -CH<sub>2 </sub>OR respectively, 
the R shows alkyl group of hydrogen atom or C<sub>l 
</sub>~C<sub>6 </sub>. ) General Formula (II ) or (III ) is 
owned in part as feature. 

[0008] 

[Chemical Formula 6] 
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[0009] 

{st* x \ts xe(iv)-e*£*t&&£*u r 7 ~r 9 

[0010] 
[it 7] 

R11 R12 

Rl5 




(IV) 



[0009] 

{X in Formula to show group which is shown with Formula 
(IV ), as for R<sub>7 </sut»~R<sub>9 </sub> each} 

[0010] 

[Chemical Formula 7] 



[0011] 

Ss vT/S.C, ~C 15 (D8iflSte»&l/xxx;u 
SfrbiM^£ftf=££*U5t [ KR 1 o~Ri9 1*> 

3+V$ > C, ~C 20 (Dfllit*!^ 7K$Sv X-T- 

;US. x7.x;US, (>*)7$'J n-r>*» xtK* 

fcai^ftfrfr&iBtRSjKfc*** - *". )Z I* 
BF 4 , PF 6 , SbF 6 . AsF 6 . p-h>l/X>;Ul>*-J— 



} 

[0012] 
[ft 8] 



R ? ? 21 



22 



^23 



Z 0 (III) 



[0011] 

Basis which is selected from aliphatic group and ester group 
of hydrogen atom , halogen atom , nitro group , alkoxy 
group , cyano group , C<sub>l </sub>~C<sub>15</sub> is 
shown and (In Formula, R<sub>10</sub>~R<sub>19</sub> 
in structure of each hydrogen atom , halogen atom , nitro 
atom , alkoxy group , C<sub>l </sub>~C<sub>20</sub>, 
shows basiswhich is selected from any of aliphatic group , 
phenyl group , phenoxy group , thio phenoxy group which is 
good havingpossessed hydroxy group , ether group , ester 
group , (meth ) acryloyl group , epoxy group or allyl group . ) 
Z shows BF<sub>4 </sub>, PF<sub>6 </sub>, SbF<sub>6 
</sub>, AsF<sub>6 </sub>, p- toluene sulfonate , 
trifluoromethane sulfonate . 

} 

[0012] 

[Chemical Formula 8] 



R 2 4 



[0013] 

(5t* , X &tf Z I*, 5S(II)*G> X fttf Z 140- 



[0013] 

(In Formula, as for X and Z , as for X and Z in Formula (II ) 
beingsame, as for R<sub>20</sub>~R<sub>24</sub>, it 
shows basis which is selected from aliphatic group , halogen 
atom , nitro group , alkoxy group , ester group and phenyl 
group of respective hydrogen atom , hydroxy group , 
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[0014] 

i.(A)«»(iiiT, rftfi^(*jt^5.) 

75?*;u«6tt<b**(c)tt : fcl=»a*-C72? 

^ia»*^*>ii(a)tLrtts (M^-i*. >*$u 
;uig> vb-o/iL -r*3>ii» i,4- 

m ± £ a s: ib £ -a- x & m 1 5 c«t # -e # 
li i(Moa*%"efcSo 



[0015] 

(b)iLTI*. 9i)*s*sM**)TWls-K <*-x 
v;u(*$07^Ub-K 3,4-x7tN>v^;K^) 

to 

»*L<li^ , Jvv;U(^^)7^UU-h, e-;u 

z*ie)<DX/K*5/ji*««-r6^*;u»^tt 



C<sub>l </sub>~C<sub>15</sub>. ) 
[0014] 

[Embodiment of the Invention] 

You describe below, concerning ingredient of this invention . 

I. (A ) component (Below, "copolymer " with you say. ) 

copolymer which is used for this invention , in aqueous alkali 
solution crosslinking is the copolymer whose it is possible to 
do, by fact that furthermore itheats with soluble . 

copolymer is acquired unsaturated carboxylic acid (a ) with 
radical polymerizable compound (b ) which contains epoxy 
group , with other radical polymerizable compound (c ) 
radical by copolymerizing in the solvent . 

unsaturated carboxylic acid (a ) as, for example methacrylic 
acid , acrylic acid , maleic acid , itaconic acid ,1,4- 
cyclohexene dicarboxylic acid , o-, m-, p- vinyl benzoic acid 
etc can be listed. 

preferably , methacrylic acid , acrylic acid can be listed. 

As needed combining one, two or more kinds , you can use 
these unsaturated carboxylic acid . 

Ratio of unsaturated carboxylic acid portion which is 
occupied in copolymer preferably 5~50weight %, furthermore 
is preferably 10~40weight %. 

When unsaturated carboxylic acid is under 5 weight %, 
because copolymer which is acquiredbecomes difficult to 
melt in aqueous alkali solution , decrease of sensitivity 
anddeterioration of developing behavior are brought, when it 
exceeds 50 weight %, the solubility for aqueous alkali 
solution of copolymer becoming too high, decrease of the 
residual film ratio of unexposed part is caused. 

[0015] 

glycidyl (meth ) acrylate , ;al -ethyl glycidyl (meth ) 
acrylate , ;al -n- propyl glycidyl (meth ) acrylate , ;al-n- butyl 
glycidyl (meth ) acrylate , 3, 4- epoxy butyl (meth ) 
acrylate , ;al -ethyl -6, 7-epoxy heptyl to be able list (meth ) 
acrylate , allyl glycidyl ether , vinyl glycidyl ether etc, radical 
polymerizable compound which contains epoxy group (b ) as. 



preferably glycidyl (meth ) acrylate , vinyl glycidyl ether can 
be listed. 

As needed combining one, two or more kinds , you can use 
radical polymerizable compound which containsthese epoxy 
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*;H*tt<b*ttO«*l*»»*U<l* 5-70 
Sfi%. £bldff £UI* 10-50 lfi%-C*fo£. 

-XDjSt^tt^+^trot^b-r. 70 

•So 

[0016] 

*«J(c)tLTI*» fllxli, ^vi>. 2,3-v>^ 

?• L/> s a-.o-.m-.p-^^^UXf 1 p-^h^r'VX 
-fUXp-tert ^h+V^fU^^Pa^fJ^ 
7^U>s (**)7*WH*G> X^ ;U S n-7 

PtfJk i-?Ptf n-?^k sec-T^K tert- 

;u s 2-/5 1 -'Uv"^P /N ^rv^s vv^a^+v 

rt--?n,*a-i--Jn\fj\,s h'J^x^ji/^^x 
(>$)7?U;U^0)7£h\ (^)7^u;u 
|g<D N,N-v^;i/7^h\7^ , JP-h'J;U.7^ 

pu-fx >*£'jnxMJ;u» i&fct'xjK &<b 

e^'jf>.N-t*-;uepuK>, raexjufc 

jtf£UI*, ?*$/X> % p-tert-^h+v 

(y^)7^U;HS^v^P^>T--^xxx^U, 
(^)7?U;Uig*>v;UXXxW>&<k*£^lf-i> 

Z*ie>®7**^«*tt<b£«Bl*» 1 »*fcl*2 



group. 

Ratio of radical polymerizable compound which contains 
epoxy group which is occupied in the copolymer preferably 
5-70 weight %, furthermore is preferably 10-50 weight %. 

When radical polymerizable compound which contains epoxy 
group is under 5 weight %, heat resistance of pattern which is 
acquired from composition does not become sufficient 
ones,when it exceeds 70 weight %, storage stability of 
copolymer becomes bad. 

[0016] 

Next, you explain concerning other radical polymerizable 
compound (c ). 

Usually, when radical polymerizable compound which 
contains unsaturated carboxylic acid and epoxy group the 
radical polymerization is done with two-component system , 
carboxyl and epoxy group reacting in the polymerization 
reaction , gelation it does. 

In order to obtain copolymer , copolymerizing other radical 
polymerizable compound as the third component , it is 
necessary to control gelation then. 

for example butadiene , 2, 3- dimethyl butadiene , isoprene or 
other olefins , styrene , ;al N, N- dimethylamido , 
acrylonitrile , acrolein , methacrylonitrile , vinyl chloride , 
vinylidene chloride , N- vinyl pyrrolidone , vinyl acetate etc 
of amide , (meth ) acrylic acid of methyl , ethyl , n- propyl , 
i-propyl , n- butyl , s-butyl , t- butyl , 2- ethylhexyl , lauryl , 
dodecyl , dicyclo pentanyl , isobornyl , cyclohexyl , 2- methyl 
cyclohexyl , dicyclohexyl , adamantyl , allyl , propargyl , 
phenyl , naphthyl , anthracenyl , cyclopentyl , furil , cresyl , 1, 
1,1- trifluoroethyl , perfluoro ethyl , perfluoro -n- propyl , 
perfluoro -i-propyl , triphenyl methyl ester , (meth ) acrylic 
acid of o-, m-, p- methylstyrene , p- methoxy styrene , p- 1 
butoxy styrene , chloromethyl styrene , (meth ) acrylic acid 
can be listed other radical polymerizable compound 
whichpossesses objective a this way (c ) as. 



preferably , styrene , butadiene , p- 1- butoxy styrene , 
tert-butyl (meth ) acrylate ester , dicyclopentenyl (meth ) 
acrylate ester , benzyl (meth ) acrylate ester etc can be listed. 



As needed combining one, two or more kinds , you can use 
these radical polymerizable compound . 
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»l=ffi3-*-*»#<D»£l*,#*L<te 10-70 

mm%s 3Fbic»^L<ii 2o~6o aa%r-$>-i.„ 



f <*ty»7o i 



t£tt<b£to©il£j&« io 



[0017] 

100 filgP^fcy, 20-1000 MflttffcS. 



[0018] 

*£8IJ&ffl£LTW\ «*.tf , 2,2' -TVtfX-f 
y^d^HJJk 2,2' -7V't*7>(2,4->5 1 ;U/'vb 
PXh'^U), 2,2' -77t*X(4-*h*v-2,4-v> 

JU/<-***>h\ ^P-OU/'S-^+vK* tert- 
^U^-^>tf/NV-hs l,l-t*7.(tert-^ 

;u/\-**i/)v£p^**>&£*0£$jl& 

ftfi£f*(A)l3\ MIB(a), (b). (c)J$#&tfBtJfE 
60-100 deg CT?ftUttSJ6-f4Ct(rJ:y^BEt- 

[0019] 



2,000-100,000. if *L< I* 5,000-50,000 

•So 

^^^TIA^ 2000 *^T*liM 0 ^->^t«t,Ji 
fit*. SfctL W»tt#*fl:U 100,000 * m*. 
SUfctttfJUbU 

tfJUb-f-So 

[0020] 



Ratio of portion which is suitable to other radical 
polymerizable compound which isoccupied in copolymer 
preferably 10-70weight %, furthermore is preferably 
20~60weight %. 

When ratio of other radical polymerizable compound is under 
10 weight %, gelation becomeseasy to happen in 
polymerization reaction , when it exceeds 70 weight %, 
solubility of copolymer I for aqueous alkali solution 
decreases, heat resistance of composition deteriorates. 

[0017] 

When producing copolymer , for example methanol , ethanol , 
propanol , butanol or other alcohols , or tetrahydrofuran , 
dioxane or other cyclic ether , benzene , toluene , xylene or 
other aromatic hydrocarbons , DMF , N- methyl pyrrolidone 
or other aprotic polar solvent , ethylacetate , butyl acetate or 
other acetic acid esters , diethylene glycol dimethyl ether or 
other glycol ether and the methyl cellosolve acetate or other 
cellosolve acetate etc are listed as solvent which is used. 



amount used of these reaction medium , usually, is reaction 
starting material per 100 parts by weight , 20~1000parts by 
weight . 

[0018] 

As polymerization initiator , for example 2, 
2*-azobisisobutyronitrile , 2, 2*-azobis (2 and 4 -methyl 
valeronitrile ), 2 and 2 '-azobis (4 -methoxy -2, 4- dimethyl 
valeronitrile ) or other azo compound , benzoyl peroxide , 
lauroyl peroxide , t- butyl peroxypivalate , 1, 1- bis (t- butyl 
peroxy ) cyclohexane or other organic peroxide , hydrogen 
peroxide can belisted. 

copolymer (A ), description above (a ), (b ), component (c ) 
and can melt theaforementioned polymerization initiator in 
solvent , can synthesize in N<sub>2 </sub>gas stream by the 
heated reaction doing with 60- 100 deg C. 

[0019] 

Regarding to this invention, use * average molecular weight 
based on polystyrene of copolymer , usually, 2,000- 100,000, 
is preferably 5, 000-50, 000. 



average molecular weight deteriorates under 2000 pattern , 
residual film ratio , developing behavior , heat resistance , 
when it exceeds 100,000,pattern , developing behavior 
deteriorates, especially sensitivity deteriorates. 

[0020] 



Page 10 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1997087362A 



1997-3-31 



7i/-;H£fc£&(B) 

o-,m-,p-^bl/— 

7nn7*'Jv>'-;k 
t* *7x/-ju a, 
p. 

s, 

AF, 

4,4' -x^UT>tfX7x/-;k 
4,4' -v7a^*vUx>fc*X7x./-;k 
4,4' -(l-7x^;UX^'Jx>)t*X7xy-^. 
4,4' ,-(l-7x^UX5 1 'j7 J >)t:X7i/-;k 
4,4' -(l-^^;UX^ijT>)t*XC2-(2-^a^- 

4,4' -**vL*7.7x/-;k 

4,4' 4' ' -X^'Jv>hU7sC2->^;U7xy- 

4,4' -C(4-tKP^rV7x^;U)^5 i U>]t*X[2-p' 

^;u7x/-;u), 

4,4' -(3,4-v^--;U^>^'j7 ; >)t*XC2,6-v> 

^)U7xy-;u]. 

4,4' -C(3,4-vtKP+v7x-;i,)y^b»t*X 

[2-> ; f;i/7iy-;u], 

4,4' -[(4-tKP+v7x-;U)^U>]t*7sC2,6- 

v^;i/7xy-;u]. 



phenolic compound (B ) 

As phenolic compound which is used for composition of this 
invention , 

for example 

phenol , 

o-, m-, p- cresol , 
phenol novolak , 
cresol novolak , 
hydroquinone , 
catechol , 
resorcinol , 
pyrogallol , 
gallic acid , 
fluoroglycinol , 
bisphenol A , 
P, 
S, 
F, 

AF, 

methylene bisphenol , 

4 and 4 '-ethylidene bisphenol , 

4 and 4 '-cyclohexylidene bisphenol , 

4 and 4 '- (1 -phenyl ethylidene ) bisphenol , 

4 and 4 ', - (1 -phenyl ethylidene ) bisphenol , 

4 and 4 '- (1 -methyl ethylidene ) bis {2 - (2 -propenyl ) 
phenol }, 

4 and 4 '-oxy bisphenol , 

4 and 4 ' 4 "-ethylidene tris {2 -methyl phenol }, 

4 and 4 '- { (4 -hydroxyphenyl ) methylene } bis {2 -methyl 
phenol }, 

4 and 4 '- (3 and 4 -diol benzilidine ) bis {2 and 6 -dimethyl 
phenol }, 

4 and 4 '- { (3 and 4 -dihydroxy phenyl ) methylene } bis {2 
-methyl phenol }, 

4 and 4 '- { (4 -hydroxyphenyl ) methylene } bis {2 and 6 
-dimethyl phenol }, 
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2,2' -[(2-tKP*v7x=;U)^b>Jt:X[3,5- 

4,4' -[3-tKP*v7x^)^U>;)lfX[2,6- 
y>f ;U7x/-^], 4,4' -C(2-fcKP*v"7x/ 
-;U)>^U>)t*X[2,4,6-hU> : f ^71/- 
;U] >4 ,4' 4' ' ,4' ' ' -(l,2-X$>i?'jT>) 
Th7^^(2-^f^7i/-;i/), 
4)4 ' >4 ' ' ,4' ' ' -(l,4-?x-U>i»;f'Jv 

>)xh7+x(2,6-i/^^;u7xy-;u), 4,4' 

4,4' U4-^)^ayT.-)l)^ bl/Jt'XO? 

;i/^-P7x/— ;u), 4,4' -pi-;^fb>)t*x 
[2-^;i/^-a^xy— ;u] , 4,4' -(^-^i^p^i 

-Jls)*Tl>l/)tf7>7JL—S)l'}. tfX(2,4-vfcK 
P+v7i-^)>^>, t*X(p-tKP^rv7x- 

h'J(p-tKP+v7x^.;i/)>^>, 
l,l,l-h'J(p-tKP+*>7x-^)X^> s 2,2-tf7. 
(2,3,4-vtKP+v7x^;U)^P/'?> > 1,1,3-h'J 
X(2,5-i/WU-4-tKP*v7x^,/l/)-3-:7xX 
;U^D^> S 4,4' -[l-[4-Cl-C4-th*P^rV7xH 

^-l-^ux^u^i^uji^ijf^Jt';*.:? 

x/-;^ t*X(2,5-v>^;U-4-th*P^v7x^ 
;U)-2-th*P^rv7x^;i/y^>,2,3,4-h'JtKP 
+v^>^7x/>, 2,4,6-h'JtKP+V^>77 
x/>,2,2' ,4,4' -xh7tKP+v^>y^x/ 
2,3,4,3' -T"h^tKP+v^>y^x/>. 
2,3,4,4' -fh7th*0 + yK>>;7i/>, 
2,3,4,2' -xh7th*P^rV-4' -^^^U'O^x 
y> % 2,3,4,4' -^h^tKP^rV-3' ->h+v^ 
>^x/>. 2,3,4,2' ,6' -"0£tKP*V"<> 
77x/>, 2,4,6,3' ,4' ,5' -^*+rtKP*v 
K>y7x/>35:^A<^lf 6*1, #£L<li, tfx 
7x/-^U A.P.S.F, AF.4,4' -(l-7i-^I 
^'Jx>)t*^77xy-;U % 1,1,3-h'J X(2,5-v> 

4' -Cl-C4-Cl-C4-tKP+v7ix;u]-i-^;ux 
^;U]7xx;U)X^'jT>]tf7.7xy— ;U A, 
U.l-MJtp-tKP+v^xxju)!^^^ 

[0021] 

Z>JLS-)l,mt£Ml<D : M1SiS.\t. ftfi£<* 100 
fiftSfll-*fLT, il£ 5-200 fiftSB. *?£L<I* 

20~ioo s*gpr*fe^o 

i>fc#>, g|&B#<Dll£;Stf$L<&'-A /^->x 



2 and 2 '- { (2 -hydroxyphenyl ) methylene } bis {3 and 5 
-dimethyl phenol }, 

4 and 4 '- {3 -hydroxyphenyl ) methylene } bis {2 and 6 
-dimethyl phenol }, 4 and 4 '- { (2 -hydroxy phenol ) 
methylene } bis {2, 4 and 6 -trimethyl phenol }, 4 and 4 ' 4 ", 
4 '"-(1 and 2 - [etanjiriden ] ) tetrakis {2 -methyl phenol }, 4, 4 
' and 4 ", 4 '"- (1 and 4 -phenyl ene dimethylidine ) tetrakis (2 
and 6 -dimethyl phenol ), 4 and 4 '-isopropylidene bis {2 
-fluoro phenol },4 and 4 ' { (4 -fluorophenyl ) methylene } bis 
{2 -fluoro phenol }, 4 and 4 '- (phenyl methylene ) bis {2 
-fluoro phenol }, 4 and 4 '- { (4 -fluorophenyl ) methylene } 
[bisufeenoru ]), bis (2 and 4 -dihydroxy phenyl ) methane , bis 
(p- hydroxyphenyl ) methane , tri (p- hydroxyphenyl ) 
methane , 1, 1, 1- tri (p- hydroxyphenyl ) ethane , 2, 2- bis (2, 

3 and 4 -dihydroxy phenyl ) propane , 1, 1, 3- tris (2 and 5 
-dimethyl -4- hydroxyphenyl ) - 3 -phenyl propane , 4, 4*- { 1 
- {4 - {1 - {4 -hydroxyphenyl } - 1 -methylethyl } phenyl } 
ethylidene } bisphenol , bis (2 and 5 -dimethyl -4- 
hydroxyphenyl ) - you can list 2 -hydroxyphenyl methane , 2, 

3, 4- trihydroxy benzophenone , 2, 4, 6-trihydroxy 
benzophenone , 2, 2*, 4, 4*-tetrahydroxy benzophenone , 2, 3, 

4, 3*-tetrahydroxy benzophenone , 2, 3, 4, 4*-tetrahydroxy 
benzophenone , 2, 3, 4, 2*-tetrahydroxy -4*-methyl 
benzophenone , 2, 3, 4, 4*-tetrahydroxy 
-3*-methoxybenzophenone , 2, 3, 4, 2*, 6*-pentahydroxy 
benzophenone , 2, 4, 6, 3*, 4*, 

5*-hexahydroxybenzophenone , etc preferably , bisphenol A , 
P, S, F, AF, 4, 4*- (1 -phenyl ethylidene ) [bisufufenooru ], 1, 
1 and3 -tris (2 and 5 -dimethyl -4- hydroxyphenyl ) - 3 
-phenyl propane , 4*- can list {l-{4-{l-{4 
-hydroxyphenyl } - 1 -methylethyl } phenyl } ethylidene } 
bisphenol A , 1, 1, 1- tri (p- hydroxyphenyl ) ethane etc. 



These are used with alone , or 2 kinds or more mixing. 
[0021] 

addition quantity of phenolic compound is usually 5 - 200 
parts by weight , preferably 20~100parts by weight vis-a-vis 
copolymer lOOparts by weight . 

When this addition quantity is under 5 parts by weight , 
because crosslinking of phenolic compound and melamine 
becomes insufficient , swelling when developing 
becomesextreme, patterning is difficult. 
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[0022] 

-*a(l)Tf**3**l*>75>BI(CXBlT, r/ 

cti&^sr/HojSinli*, ioo 2 

fiSUlC^LT, 1-100 M«U#*L<I* 5-50 

lOO«*W*iB*<5i:l§a±(*G)7^*'J 
[0023] 

-tejC(lI)XI4-fi5jt(ni)-ea^+t'5^-- r !7A 

-«a(v)-e«*ti*ft**xi*-« 
S(vi)-ca*tL*<b^«i 

[0024] 
[ft 9] 



On one hand, when it exceeds 200 parts by weight , film 
property as film stopsbeing able to maintain. 

[0022] 

melamine which are displayed with General Formula (1) (C ) 
(Below, "melamine " with you say. ) 

As melamine , for example hexa methylol melamine , hexa 
butyrol melamine , portion methylolated melamine and its 
alkylated compound , tetra methylol benzoguanamine , 
partially methyolated benzoguanamine and its alkylated 
compound etc can be listed. 

addition quantity of these melamine is 1 - 100 parts by 
weight , preferably 5~50parts by weight vis-a-vis copolymer 
lOOparts by weight . 

When addition quantity is under 1 part by weight , 
crosslinking of system being insufficient patterning becomes 
difficult. 

In addition, when it exceeds 100 parts by weight , because 
alkali solubility of composition entirety becomes too high, 
problem that happens residual film ratio after 
developingdecreases. 

[0023] 

onium salts (D ) as, for example General Formula (1 I ) or 
onium salts which is displayed with the general formula (III ) 
can be listed. 

General Formula (1 I ) or it can synthesize onium salts which 
is displayed with general formula (III ), with method below. 

compound which is displayed with for example General 
Formula (V ) or compound which isdisplayed with General 
Formula (VI ) 

[0024] 

[Chemical Formula 9] 



(VI) 



[0025] [0025] 

(5ttK R 7 ~R9 it. — ^(11)^0) R 7 ~R9 tW\— (In Formula, R<sub>7 </sub>~R<sub>9 </sub> shows same 
(DiiO^iT) ones as R<sub>7 </sub>~R<sub>9 </sub> in General 

Formula (II ). ) 
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[0026] 
lit 10] 




(VII) 



[0026] 

[Chemical Formula 10] 



[0027] 

(it*. R 2 0~R24 l*-Hft5£(III)*a> R 2 0~R24 tft 



a(n)XttSC(ra)T»«*ti*x;i/*=«5Atta 

I*, a(V)XI*a(VI)T?*$*l*<b^ttt«** 

tf, s?7i=Jux;b**«>K, 4,4' -v7^ta 

i^x^UTJU/MrvK* 2,2' -v7^tPv7i 

=;u;uu***>h\ 3,3' -i?7;u^-oi?7x^;u 
:>;u***>h\ 4,2' -v7;u^-pv7i-;ux;u 

/Mri/K« 4,4' -V?P Ai/7x-;UX;U7|>^r^ 

K.4,4' -S?^PD5?7x=;i/^il/*#*>K, 

2,2' ,4,4' -fh7^0y7i-;b 7JU/Mrv 
4,4' .e?X^;Ui/7x-;UX;U7^4r*>h\4,4' - 

v?>h^vv^x-;ux;u^+vKs 4->^JU5 t + 
v7x^;ux;u^+vh\ 4-7i=;i^*S?7i=. 

y$>x;U/fc>K, p-h;ui>7ju*>§£H£ ffl 

Hfc^T*, $;S~100 deg C T*at£J5l££frk 
l\ C*l&a>R(&?fc*5t(3)Xtt(4)(fl 
7t IS , NaSbF 6 , NaPF 6 % NaAsF 6 , NaBF 4 , 
NaSbF 5 OH , KSbF 6 , KPF 6 , KAsF 6 , KSbF 5 
OH *)<0*»*IC»TL, XJU*-OJ±tk$:'& 

[0028] 

-tta(5)Tfa«t*fc£*i*, v7x-;ux;u 



[0027] 

(In Formula, R<sub>20</sub>~R<sub>24</sub> shows same 
ones as R<sub>20</sub>~R<sub>24</sub> in general 
formula (III ). ) With substituted or unsubstituted biphenyl 
sulfoxide compound is called method (Below 1) method 
which utilizes the production reaction of sulfonium salt of 
public knowledge ), 2) beforehand to synthesize the 
sulfonium salt of substituted and unsubstituted which is 
suitable, after that, it converts and itcan synthesize you call 
method (Below 2) method which introduces the substituent ) 
with any . 

First 1) Law is explained concretely. 

Formula (II ) or sulfonium salt which are displayed with 
Formula (III ), whileusing methane sulfonic acid , 
trifluoromethanesulfonic acid , p-toluenesulfonic acid etc 
Formula (V ) or compound and substituted or unsubstituted 
biphenyl sulfoxide compound (for example biphenyl 
sulfoxide , 4, 4*-difluoro biphenyl sulfoxide , 2, 2*-difluoro 
biphenyl sulfoxide , 3, 3*- [jifuruorojifenirufuruhokishido ], 4 
and 2 '-difluoro biphenyl sulfoxide , 4, 4*-dibromo biphenyl 
sulfoxide , 4, 4*-dichloro biphenyl sulfoxide , 2, 2*, 4, 
4*-tetrachloro biphenyl sulfoxide , 4, 4*-dimethyl biphenyl 
sulfoxide , 4, 4*-diethyl biphenyl sulfoxide , 4, 4*-dimethoxy 
biphenyl sulfoxide , 4- methylthio biphenyl sulfoxide , 4- 
phenylthio biphenyl sulfoxide etc) whichare displayed with 
Formula (VI ) known method , for example drying agent (for 
example phosphorus pentoxide , concentrated sulfuric acid , 
acetic anhydride etc) and as solvent , it does condensation 
reaction with ambient temperature -100 deg C, next, these 
reaction mixture Formula (3) or can dripto aqueous solution 
of (4) (for example NaSbF<sub>6 </sub>, NaPF<sub>6 
</sub>, NaAsF<sub>6 </sub>, NaBF<sub>4 </sub>, 
NaSbF<sub>5 </sub>OH, KSbF<sub>6 </sub>, KPF<sub>6 
</sub>, KAsF<sub>6 </sub>, KSbF<sub>5 </sub>OH etc), 
can acquire sulfonium salt . 

[0028] 

compound which is displayed with general formula (5), 
reacting, can acquire diphenylsulfide and aromatic mono 
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JSf&SJf l*> «a~130 deg C j6<ff*U*. 



SitftlHI*. 0.5-15 B$Mj&<ff *U*„ 
[0029] 

p-x^;u$m#^. p-S-v-v'J-^USc 
p-**;i/***>a;M*=/i/$A*I*. o-<*pp£ 

xx;u£Il#Sg. ^^b>-2-*;U7|?>»» p-7 

1- ^ftSati, o-v7/S,lfi, p-v7 

- m a ( vi) -e a * *i ^ it £ © ji <* t l r 
li, 2,4-vx^;u^**-y->hX 2,4-i?^ae;u 

^+-y->h>, 2--rv^pe;u^++>->h>, 
4-^v^pe;u5 i ^-+-y->h>, 

2- tKp+'>-3,4-i;y5 i ;u^++>->h>, i->h 

i-y^;u-4-tKP+v5 1 ^-+-t»->h>. i-> 
^;u-4-^pp5 1 ^-+-y->h>. l,2-S/^;U-4-£ 

*+f>hX 3-- 
hP^**-9">h>, 3-Xh^rv^ ^-dr-9->h>> 

*+r>h>, 2-*+v*i;U7t?-;U.> <: ? 1 ^-4-WU 
^^■9->h>,2-7x^;U^+-t>h>, 1-2) 

-^**vX^U-3-xho^*^-y->h> % 1-*) 
;U7tf-;i,**vx^;i,-3-xh*v^**-y->h 

[0030] 



carboxylic acid . 

As reaction solvent , solution which melts phosphoric acid 
anhydride in alkyl sulfonic acid (for example methane 
sulfonic acid , ethane sulfonic acid ) isdesirable. 

As for reaction temperature , ambient temperature ~130 deg C 
is desirable. 

As for reaction time ,0.5-15 hours are desirable. 

As for portion used of diphenylsulfide and aromatic mono 
carboxylic acid , it is desirable to use aromatic mono 
carboxylic acid approximately 1 mole vis-a-vis 
diphenylsulfide lmole . 

[0029] 

As embodiment of aromatic mono carboxylic acid , for 
example benzoic acid , o-methyl benzoic acid , m-methyl 
benzoic acid , p- methyl benzoic acid , 3, 5-dimethyl benzoic 
acid , p- ethyl benzoic acid , p- tertiary butyl benzoic acid , 
o-methyl carbonyl oxy benzoic acid , p- methyl oxycarbonyl 
benzoic acid , o-chloro benzoic acid , m-chloro benzoic acid , 
p- chloro benzoic acid , 2, 4- dichloro benzoic acid , 
o-fluorobenzoic acid , m-fluorobenzoic acid , 2, 4- difluoro 
benzoic acid , p- methoxy benzoic acid , o-benzoyl benzoic 
acid , p- phenyl benzoic acid , naphthalene -2- carboxylic 
acid , p- phenylthio benzoic acid , o-cyano benzoic acid , p- 
cyano benzoic acid , p- methylthio benzoic acid etc can be 
listed. 

2 and 4 -diethyl thioxanthone , 2, 4- dipropyl thioxanthone , 
2- isopropyl thioxanthone , 4- isopropyl thioxanthone , 2- 
chloro thioxanthone , 1- chloro -4- propoxy thioxanthone , 2- 
hydroxy -3, 4- dimethyl thioxanthone , 1- methoxy 
thioxanthone , 2- methoxy thioxanthone , 3- methoxy 
thioxanthone , 4- methoxy thioxanthone , 1- methyl -4- 
hydroxy thioxanthone , 1- methyl -4- chloro thioxanthone , 1, 
2- dimethyl -4- chloro thioxanthone ,1,3- dimethyl -4- chloro 
thioxanthone , 2, 3, 4- trimethyl thioxanthone , 3- nitro 
thioxanthone , 3- ethoxy thioxanthone , 1, 3, 4- trimethyl -2- 
oxycarbonyl methylthioxanthone , 2- oxycarbonyl methyl -4- 
methylthioxanthone , 2- phenylthio xanthone , 1- carbonyl 
oxy methylthioxanthone , 1- carbonyl oxy ethyl -3- nitro 
thioxanthone , 1- carbonyl oxy ethyl -3- ethoxy thioxanthone 
etc can be listed as embodiment of compound which 
isdisplayed with General Formula (VI ). 



[0030] 

2) When law is explained concretely, 1) sulfonium salt , for 
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example Formula which issynthesized with law (VII ) or 
Formula (VIII ) 

[0031] 

[Chemical Formula 1 1] 



^' v £-0-s-Q-s© . z 0 (vi„ 

R 8 T ^ 




[0032] 

(sc^.Rt-Rp &i;ziiS(ii)*0R 7 ~R9 aixz 

tm-X\ A it/safyMTZfFt) 

[0033] 
Kb 12] 



0 R 

II "21 




^ . 2 © (VIII) 

"23 



[0032] 

(In Formula, as for R<sub>7 </sub>~R<sub>9 </sub> and Z 
being same as the R<sub>7 </sub>~R<sub>9 </sub> and Z in 
Formula (II ), as for A it shows the halogen atom . ) 

[0033] 

[Chemical Formula 12] 



[0034] 

(iCcf^o-Rw&tf Z 1*3(111)*© R 2 o~R24& 

t; z tm-. a i*/\o^>j^£^-fo)-ejF£ 

<b£ «J*l*. TKl&^MJOA, 7kSHb*l'J 

7'Jvh*-;k 2-tKn*vX5 1 ;K>$)7 
£Ub-h 2-tKP+v^at°;K^)7^'Jb- 
h»7'J;i/7^3-^HP)*M~150 deg C 

Sicptcr, v wux;u**vK^©£$;g 

[0035] 



[0034] 

Under existing of compound or other known method , for 
example basic compound (for example sodium hydroxide , 
potassium hydroxide , potassium carbonate etc) which is 
shown with (In Formula, as for 
R<sub>20</sub>~R<sub>24</sub> and Z same as 
R<sub>20</sub>~R<sub>24</sub> and Z in Formula (III ), 
as for A halogen atom is shown. )) by such as mono or poly 
alcohols , for example methanol , ethanol , carbitol , 
ethyleneglycol , polyethylene glycol , propylene glycol , 
glycerine , trimethylolpropane , 1; 4- butanediol , glycidol , 2- 
hydroxyethyl (meth ) acrylate , 2- hydroxypropyl (meth ) 
acrylate , allyl alcohol of large excess under existing of 
according to need , dimethyl sulfoxide or other organic 
solvent reacting with room temperature ~1 50 deg C, halide 
section of aforementioned halide compound for example 

[0035] 
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at 13] 

-OCH 2 CHCH 2 
0 

[0036] 
[it 14] 



[Chemical Formula 13] 



[0036] 

[Chemical Formula 14] 



-OCH 2 CH 2 OCCH=CH 2 



[0037] 
[it 15] 



-0-(CH 2 j 4 OH 



[0037] 

[Chemical Formula 1 5] 



[0038] 

[0039] 
[it 16] 

9 „ 



[0038] 

sulfonium salt which are converted to or other substituent can 
be acquired. 

As embodiment of sulfonium salt which it acquires this way, 
for example 

[0039] 

[Chemical Formula 16] 



[0040] 
[lb 17] 



0 



o 



[0041] 
[it 18] 



[0040] 

[Chemical Formula 17] 



[0041] 

[Chemical Formula 18] 
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[0042] [0042] 

[ ft 1 9] [Chemical Formula 1 9] 



d 



9 H3 O r pv 



[0043] [0043] 

[it 20] [Chemical Formula 20] 



CH 3 q 



0 F 

F 

[0044] [0044] 

[ ft 2 1 ] [Chemical Formula 2 1 ] 

0 0 

I© I! r H 



C 2 H 5 



[0045] [0045] 

[^b 22] [Chemical Formula 22] 
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J® n / CH 3 



0 



[0046] 
[it 23] 



OCH 2 CH 2 OH 



[0046] 

[Chemical Formula 23] 



0CH 2 CH 2 0H 1 



PR 



0 



OC 3 H 7 



[0047] 

100 ISSGlCftLT 0.001-30 fiftg|$, »*L< 
I* 0.01-10 SSSPT-fe-So 

^*d»a< o.ooi mm®M'Pte^tmmz&i 

T£*S<o 
[0048] 



f^LTi*, iJ!lK.i*> jtfHbi/i;ui7K+v(1*) 

§!{, xt°n— h 1001, 1002, 1003, 1004 ^(DtfX 
7x/-;u a MxTK+vmBi, xtfn-h 807(» 
jbvx;ux7K+v(**)S?. tf*7x/-;u f H 
7K+v^Bi)xt 0 n-h 152, i54(;l^bvx;ux7K 
*v(**)£L 7x/-;u/7K7-v^^X7K+v^ 
II), EOCN-102, 103S, 104S, 1020, 1025, 

i027(B*<bg(fc)ik 



[0047] 

Such as it is listed as desirable ones. 

addition quantity of these onium salts is 0.001 - 30 parts by 
weight , preferably 0.01~10parts by weight vis-a-vis 
copolymer lOOparts by weight . 

When addition quantity is less than 0.001 parts by weight , 
because quantity of the acid which occurs with exposure is 
small, crosslinking of phenol compound and melamine does 
not advance fully , heat resistance , chemical resistance of 
residual film ratio , pattern afterdeveloping decreases. 

In addition, when addition quantity exceeds 30 parts by 
weight , decrease of sensitivity iscaused. 

[0048] 

Regarding composition of this invention , with objective 
which assures theimprovement of heat resistance and 
adhesion mainly, epoxy group other than copolymer 2 or 
more compound which is contained can be combined in the 
intramolecular . 

Proverb, Yuka Shell Epoxy K.K. (DB 69-068-8882 ) make, 
Epikote 1001, 1002, 1003, 1004or other bisphenol A type 
epoxy resin , Epikote 807 (Yuka Shell Epoxy K.K. (DB 
69-068-8882 ) make, bisphenol F type epoxy resin ) Epikote 
152, 154 (Yuka Shell Epoxy K.K. (DB 69-068-8882 ) make, 
phenol novolac type epoxy resin ), EOCN-102, 103 S, 104S, 
1020, 1025, 1027 (Nippon Kayaku Co. Ltd. (DB 
69-054-7468 ) make, cresol novolac type epoxy 
resin ),Epolite 100MF (Kyoeisha Chemical Co. Ltd. (DB 
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it^xmmm). iet- )^ TMP(B*;afli 

100 fiMSfllCftLT 1-100 mm^.ttZL 

<l* 5-50 fiaSflT-&3 0 
[0049] 

[0050] 

20-40 S«%<t^^cta(C?B^lJ|C^ft?^-t± % 0.2 

p— ;i/t/^;ux— x^b>^u=i— ;u 
;i^7-trf— K<pif(Dx^u>yij=i— ;u7;u* 

x— xjk vx^u>^g=i-;uvx^jux— x 
;U3tCif©i?x^b>^Uzi-;u7;u+;ux— -f 

t— K ^Pt°b>yu=i-^x^;i,x— x;u7 
-trf-k ^Pt 0 b>^'J=3-;u^Pt 0 ^x-x 
;u7-br— hfeif cD^Pt°b>^gi]— ;u7;u+ 

;UX-xJU7-trf--h£i> hJUX>, ft 
5fcflMb**S* ^ux^u^k^ v 
^p/\+-y/>, 2-^\^/> x WU-f v^ju 
yh>ftir<7)^rh>^. 2-tKP+v^Pt°^>^ 

2-tKP+v^Pt 0 ^->^x^;u > 
;U-3-yh+v^;U7-bx-hftif0xxx;u^ 

* blc^lcf£;i:T^>v;ux^;ux-x;u s v 



69-145-1389 ) make), can list polyglycidyl ether of Epiol 
TMP (NOF Corporation (DB 69-055-2575 ) make) or other 
aliphatic etc 2 or more the epoxy group as compound which is 
contained in intramolecular . 

addition quantity of these epoxy compound is 1 - 100 parts by 
weight , preferably 5~50parts by weight usually, vis-a-vis the 
copolymer lOOparts by weight . 

[0049] 

In addition, is possible also fact that adhesion aid in order 
toimprove adhesion of substrate is combined to composition 
of this invention . 

In addition, it can combine also according to need antistatic 
agent , storage stabilizer , antihalation agent , foam inhibitor 
etc in composition of the this invention . 

[0050] 

composition of this invention as method which application is 
done in the silicon wafer or other group sheet , predetermined 
amount of copolymer I, phenolic compound , melamine , 
onium salts and various additive , in orderfor for example 
solid component concentration to become 20 - 40 weight %, 
melting in solvent , filtration after doing, this you can list 
method which application it does with filter of 0.2;mu m 
extent with spin coating , roll coating etc. 

ethylene glycol monomethyl ether , ethyleneglycol monoethyl 
ether or other glycol ether , methyl cellosolve acetate , ethyl 
cellosolve acetate or other ethyleneglycol alkyl ether acetate , 
diethylene glycol monomethyl ether , diethylene glycol 
dimethyl ether , diethylene glycol monoethyl ether , 
diethylene glycol diethyl ether or other diethylene glycol alkyl 
ethers , propylene glycol methyl ether acetate , propylene 
glycol ethyl ether acetate , propylene glycol propyl ether 
acetate or other propylene glycol alkyl ether acetate and 
toluene , xylene or other aromatic hydrocarbons , methylethyl 
ketone , cyclohexanone , 2- heptanone , methyl isobutyl 
ketone or other ketones , 2- hydroxy methyl propionate , ethyl 
2-hydroxypropanoate , 3- methyl -3- methoxybutyl acetate or 
other esters can be used as solvent which is used this 
occasion. 



Or mixing with alone , you can use these solvent . 

Furthermore also to add according to need benzyl ethyl ether , 
di hexyl ether , diethylene glycol monomethyl ether , 
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^ ;h-t;u, vx^b^'Jp-yU^./x^u 
x-x;u, vx^bi/^Uu-JHE/^^ux- 
^;u % <fv*p>, tizraym. JtfU jl/B. 1-* 

im.«>*Jn>* samx^k L^^vif 

;utfh-^7*T-hfc£©B»£»»£jB*n 
[0051] 

-77K&<t*<D&S$7;U*'j7K> x^;U75>, n- 
?pejU75>fc£<D»-|R75:/!B* yifib 
75>,v-n :?Ptf;i/7$>&<t*<7)i&-ife&75> 
h'Jx^;U75>. Wl/vx^UTS^&i: 
fl)Sg=|R75>|ia, v>^;Ux^/-;U75>, h 

^7>*x^AfcKP*'>h\ =i'J>&<t* 0)150 

l,8-v7-ft*v^P(5,4,0)-7-^>7 ; -tr>. 1,5- v 
7Wv?P-(4,3,0)-5-/:h>&<t*<DIItt75> 

x$/— )\,t&E<j)7 ill— ;U£-*>ISl 



[0052] 

*^,*>'J=l>lt1filC**Ma>l§*«B* 1-5 
m IC^C-S^dlrXt^i]— hL, 70-100 

deg C Ti&#P B 1*yh:7U-h±T^ > b'<-£U 
#U>t?S3feSfi-e&3te$ti\ 90-150 deg C 

0.1~3%<DgJgfl)xh7;> { ^U7>^OAtKP 
**>K**jSElCT 20-40 deg C, 1 #M:giftL 

[0053] 
[HJfcflJ] 



1997-3-31 

diethylene glycol monoethyl ether , diethylene glycol mono 
butyl ether , isophorone , caproic acid , caprylic acid , 1- 
octanol , 1- nonanol benzyl alcohol , benzyl acetate , ethyl 
benzoate , oxalic acid diethyl , diethyl maleate , ;ga 
-butyrolactone , propylene carbonate , phenyl cellosolve 
acetate , carbitol acetate or other high boiling point solvent it 
is possible. 



[0051] 

As developer of composition of this invention , for example 
sodium hydroxide , potassium hydroxide , sodium carbonate , 
sodium silicate , meta sodium silicate , ammonia water or 
other inorganic alkali water , ethylamine , n- propyl amine or 
other primary amines , diethylamine , di- npropyl amine or 
other secondary amines , triethylamine , methyl diethylamine 
or other tertiary amines , dimethyl ethanol amine , 
triethanolamine or other alcohol amines , tetramethyl 
ammonium hydroxide , tetraethyl ammonium hydroxide , 
choline or other quaternary ammonium salt or pyrrole , 
piperidine , 1, 8-diazabicyclo (5, 4 and 0) - 7-undecene , 1, 
5-diazabicyclo - (4, 3 and 0) - 5 -nonane or other cyclic amine 
melting type, aqueous alkali solution which becomes is used. 



In addition, suitable amount adding water soluble organic 
solvent , for example methanol , ethanol or other alcohols and 
boundary surfactant , ispossible also fact that you use to said 
developer . 

[0052] 

When composition of this invention you use, as negative 
resist in order to become film thickness of 1 - 5;mu m , spin 
coating it did composition of this invention in silicon 
substrate , with 70- 100 deg C prebake did on several minutes 
hot plate , exposednext with exposure apparatus , with 90 - 
150 deg C did postbake on several minutes hot plate . 

20 - 40 deg C, 1 minute you developed with tetramethyl 
ammonium hydroxide aqueous solution of 0.1 - 3% 
concentration . 

rinse it does with water, dries and forms pattern on the silicon 
substrate . 

[0053] 

[Working Example(s)] 

Below, dividing this invention into synthesis example and 
Working Example , you explain,but this invention is not 
something which what constraint is done in these synthesis 
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(#«£<*(A)tf)£filc0I) 

smm i 

-tz/ Wny^xalz % 7$^x> i.o gs X^U^ 
10 g> *W)t\4k 20g, yv^o^-iMW 
'Jb-h 29gs WsVKttWV-Y 40g, 
N,N' -Tyt'X'TV^P-hU.'U 4g,vl^U 
^'J-^V^UX-xJU 300g £tt&<?K 30 
#rail§Tv*-vU:&.iQt?aU80 deg C lc 
3 B#Rfl»£5l££ff&l\ 

10 VvhllWZy&txWi^fttziX 

50 deg C -CME£*£U &&®mm*T>&$>& 

Z0*1^<*(A-1)(D«M¥^^SI*2.U x 

10 4 -efcofco 

[0054] 
£j&#]2 

-b/W^77Xa|C v ^yl> 5g, 

lOg. >$$'j;HI 20 g> i>is<7a^$-)i,lW 

•JU-h 25g. ?'Jvv;M$?'Jb-h 40g, 
N,N' -Tyt'X-fV^P-h'J^ 4g, ylfU 
>yun-;i/v>^;i/x— 300g £ttiA*K 
30 »F B 1^Tv?-vLfc^, AulfcU 80 deg C 

io VyHu^l^JnUibft 

50 deg C T'MESJiLefemii^^-efe^^ 
S£t*(A-2)£Hfco 

co^S^A-^rofiS^^fili. 1.51 
x 10 4 X'hotzo 

[0055] 

£j£0l]3 

5gs Wiivm. I6g, vi^D^*-,/M^U 
U-h 34g, ^Uvv^^UU-h 40g, N,N' 
-Tl/eX-l'V^a^h'J-'U 4g, v?X^U>y«J 
a-;ui»^;ux-T;u200g$tt2 ! ^, 30^W 
g§rCv*-vL*:8L ML 80 deg C 

^y— ;u io 'JyHutflcjfcflQU ^b^tfcjtSS:^ 

50 deg c x-mm$L®L&&®m®*T*&z>& 

fi£<*(A-3)£*#fe. 

Z0>#fi£<*(A-3)<DS«¥$#TSl* 1.73 x 



example or Working Example . 
(synthesis example of copolymer (A )) 
synthesis example 1 

While in separable flask , butadiene 1 .0g, styrene 10g, 
methacrylic acid 20g, dicyclo pentanyl methacrylate 29g, 
glycidyl methacrylate 40g, N, N*-azobisisobutyronitrile 4g, 
[jiechirenguriirujimechirueeteru ] inserting 300 g, purge 
afterdoing, heating with 30 min nitrogen , maintaining at 80 
deg C it did 3 hours polymerization reaction ,next added 
reaction mixture in methanol lOliter and with methanol it 
washed the precipitate which is acquired in fully . 

reduced pressure drying it did with 50 deg C, it acquired 
copolymer (A-l ) which is a white resin powder . 

weight average molecular weight of this copolymer (A-l ) 
was 2. 1 1 X 10<sup>4 </sup>. 

[0054] 

synthesis example 2 

While inserting butadiene 5g, styrene lOg, methacrylic acid 
20g, dicyclo pentanyl methacrylate 25g, glycidyl methacrylate 
40g, N, N*-azobisisobutyronitrile 4g, diethylene glycol 
dimethyl ether 300g in separable flask , purge after doing, 
heatingwith 30 min nitrogen , maintaining at 80 deg C it did 4 
hours polymerization reaction , next, [metaanoru ] added 
reaction mixture in 10 lifer and with methanol it washed 
precipitate which isacquired in fully . 

reduced pressure drying it did with 50 deg C and it acquired 
copolymer (A-2 ) which is a white resin powder . 

weight average molecular weight of this copolymer (A-2 ) 
was 1.51 X 10<sup>4</sup>. 

[0055] 

synthesis example 3 

While inserting butadiene 5g, styrene 5g, methacrylic acid 
16g, dicyclo pentanyl methacrylate 34g, glycidyl methacrylate 
40g, N, N*-azobisisobutyronitrile 4g, diethylene glycol 
dimethyl ether 200g in separable flask , purge after doing, 
heatingwith 30 min nitrogen and maintaining at 80 deg C it 
did 4 hours polymerization reaction , next added reaction 
mixture in methanol lOliter , with methanol it washed 
precipitate which isacquired in fully . 

reduced pressure drying it did with 50 deg C and it acquired 
copolymer (A-3 ) which is a white resin powder . 

weight average molecular weight of this copolymer (A-3 ) 
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10" X'h-otzo 
[0056] 



2,4-^X^U^+-9->h> 38.4 4,4' -v7 
)\,*Qi/7x.-)l>Z.)[,tti'\ : 23.8 SP, i&TKP 

H 100 SPSi;y^>x;u^>^ 398 SP£tt£ 
*K 25 deg C X*mftUs:tft>m 8 B#|fflfiJ6£fr 
#l\ ZOfcJtmSMlZ NaSbF 6 0>7K 

8$ 619.9 ai(7K 582.8 S|5ICNaSbF 6 37.1 SU^'Pg 
«W:tfl))i:i!>LfoaTL, tiitiiUzm&O) 

±dE«8<&IBj§ite 81.1-87.9 deg C T?7C*#*fffi 



was 1.73 X 10<sup>4 </sup>. 
[0056] 

(synthesis example of onium salts (C )) 
synthesis example 4 

While 2 and 4 -diethyl thioxanthone 38.4 part , 4, 4*-difluoro 
biphenyl sulfoxide 23.8 part , acetic anhydride 100 parts and 
inserting methane sulfonic acid 398 section, agitating with25 
deg C approximately 8 -hour it reacted, next, dripped this 
reaction mixture to aqueous solution 619.9 part (Those which 
melt NaSbF<sub>6 </sub>37.1 part in water 582.8 part . ) of 
NaSbF<sub>6 </sub> little by little, it filtered solid of yellow 
which was precipitated, washed with water and ethyl L. . 

solid of yellow acquired 93 sections. 

As for melting point of product as for elemental analysis 
values as follows was with.81.1 - 87.9 deg C. 









aa%) 


tt*ffi(£*96) 


element 




actual measured value (weight% ) 


calculated value (weight% ) 








48. 10 




48. 02 




carbon 






48. 10 




48.02 




7k5?t 






3. 25 




3. 20 




hydrogen 






3.25 




3.20 










8. 89 




8. 84 




sulfur 






8. 89 




8. 84 






16. 71 




16. 78 




antimony 


16.71 




16. 78 










20. 99 




20. 95 




fluorine 






20. 99 




20. 95 





[0057] 
[ft 24] 



On basis of this manufacturing method , structural formula 
[0057] 

[Chemical Formula 24] 
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[0058] 

<DX;U*-OAJ&(D-l)£i#/io 
[0059] 

%f$.m 5 

2,4-vif^ft+f>h> 38.4 «|!,4,4' -v7 
;u* nv7x-;ux;u**vK 23.8 ISTkBt 
M ioo nwrnistaWyxjit^M 400 

25 deg C X-mftLUtfib® 8 RM 

£fS£*r&i.\ &^-e, c<7)sn£;;g^^iic7K 

1000 g|J&^Pt°b>*-7t?^-h 500 $P£{± 

u ?atfb>*i-7t-;*-h£jiiEe£u nfe 

<DH(* 63 suzmtzo 

±^<Dm^ 1*72-80 deg C T'7C^^#fiil* 

?tm H;Hit(fi*%) itHfi(SM%) 

56.46 56.48 
7k$fk 3.60 3.62 



[0058] 

sulfonium salt (D-l ) was acquired. 
[0059] 

synthesis example 5 

While 2 and 4 -diethyl thioxanthone 38.4 part , 4, 4*-difluoro 
biphenyl sulfoxide 23.8 part , acetic anhydride 100 parts and 
inserting trifiuoromethanesulfonic acid 400 section, agitating 
with25 deg C approximately 8 -hour it reacted, next, inserted 
waterlOOO section and propylene carbonate 500 section in this 
reaction mixture , with water washed 1 hour after stirring , 
organic layer in fully , vacuum distillation did propylene 
carbonate , acquired solid 63 section of yellow . 

As for melting point of product as for elemental analysis 
values as follows was with 72- 80 deg C. 

element actual measured value (weight % ) calculated value 
(weight % ) 

carbon 56.46 56.48 

hydrogen 3.60 3.62 



4*0 


15. 07 


15. 04 


sulfur 


15.07 


15.04 




14. 83 


14. 85 


fluorine 


14. 83 


14. 85 



[0060] 
[<b25] 



On basis of this manufacturing method , structural formula 
[0060] 

[Chemical Formula 25] 
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CF 3 SO; 



[0061] 



£j5Jc#i|6 



161.7»lCEKft'J> 16.2 g|5£ 
Tc^dSMflU Zft\z > j7x.-)\,W?4\: 18.6 
■atSJSSII 12.2 »£tt&*K 80 deg C -C 1 B# 

20%*ilft*U^A*»» 1000 gpir 
SigH a aL4-K>7'r>IU-v7x^;U^K20.3 

££1jg<Dtt&l& 69-70 deg C T'feofco 

4-K>y-f ;u.«?7i=^X^7-f K 14.5 

n.9 i9.9 

tt 199 »*fta«- 80 deg C icftlg&U 3 BtfflJS. 
l££ ff <Cl\ *L^SJ6JS* 6%NaPF 6 
140 SUlrjaTUffiaJLfcfifeflJ^^Pii, 
ft»U TE*afta©^BE«J 23 «J*|»fc. 

£fcfi£tt<D»j£te, 131-139 deg CT'&ofco 



[0061] 

sulfonium salt (D-2 ) was acquired, 
synthesis example 6 

It melted phosphorus pentoxide 16.2 part in methane sulfonic 
acid 161.7 part completely, inserted diphenylsulfide 18.6 part 
and benzoic acid 12.2 part in this, did 1 hour reaction with 80 
deg C, it verifiedthat reaction ends with liquid 
chromatography . 

reaction mixture was dripped to 20% potassium hydroxide 
aqueous solution 1000 section and crystal which 
wasprecipitated recrystallization was done with filtration , 
drying and ethanol and 4-benzoyl - [jifenirufido ] 20.3 part 
were acquired. 

melting point of product was 69 - 70 deg C. 

Next, 4 -benzoyl -diphenylsulfide 14.5 part , 4, 4*-difluoro 
biphenyl sulfoxide 1 1.9 part , phosphorus pentoxide 19.9 part 
and you inserted methane sulfonic acid 199 section and 
heated to 80 deg C, did 3 hours reactions, dripped reaction 
mixture to 6% NaPF<sub>6 </sub>aqueous solution 140 
sectionnext, filtration , you dried crystal of white which 
wasprecipitated, acquired product 23 section of 
below-mentioned structural formula . 

melting point of product was 131-139 deg C. 

elemental analysis of product seemed like below. 





asfit(wt%) 


ft*ffi(wt%) 


element 


measured value (wt% ) 


calculated value (wt% ) 




C 


56. 72 




56. 71 




C 


56.72 


56.71 




H 


3. 24 




3. 22 





Page 25 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1997087362A 



1997-3-31 





H 


3.24 




3.22 






S 


9. 79 




9. 77 






S 


9. 79 




9. 77 






P 


4. 75 




4. 72 






P 


4. 75 




4. 72 






F 


23. 17 




23. 15 






F 


23. 17 




23. 15 




[0062] 




[0062] 



[ft 26] 




O £ -Q- s -0- s • pf « 9 



[Chemical Formula 26] 



[0063] 



£fi&0«7 



m#^tv7x-;ux;u^K<t^Sf5^-a- 4-(p- 
-jiXiWF 15 gp, 4,4' -Vyjistaxjitt 

vK 10.3 ^^TJMC^ 52.5 gU&tf&STk 
ffifc 7.5 »£tt&*» 40 deg C T* 5 $|II]£J££ 
3J?L^T?RJ65S$ 10%KSbF 6 Tk/^iS 125 

L» TE*»5t©ifeJiM* 35.5 Utmtzo 
±$.®<nm&\$ 91-92.5 deg C T*fco7t 0 



[0063] 

synthesis example 7 

p- tertiary butyl benzoic acid and diphenylsulfide reacting to 
similar to synthesis example 6, 4 - (p- tertiary butyl benzoyl ) 
itacquired -diphenylsulfide . 

4 - (p- tertiary butyl benzoyl ) -diphenylsulfide 15 section, 4 
and 4 '-difluoro sulfoxide 10.3 part , methane sulfonic acid 
52.5 part and acetic anhydride 7.5 part were insertednext, 5 
hours reactions were done with 40 deg C, reaction mixture 
was drippedto 10% KSbF<sub>6 </sub>aqueous solution 125 
section next and crystal of white which wasprecipitated 
filtration , was dried, product 35.5 part of below-mentioned 
structural formula was acquired. 

melting point of product was 91 - 92.5 deg C. 

elemental analysis of product seemed like below. 





astt<wt%) 


ttM(wt%) 


element 


measured value (wt% ) 


calculated value (wt% ) 


C 


52. 33 


52. 32 
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C 


52. 33 




52. 32 






H 


3. 63 




3. 64 






H 


3.63 




3.64 






S 


7. 96 




7. 98 






S 


7. 96 




7. 98 






Sb 


15. 13 




15. 15 






Sb 


15. 13 




15. 15 






F 


18. 89 




18. 92 






F 


18. 89 




18.92 




[0064] 


[0064] 




[0065] 



a 1 lcLfcA<or#fi£^lB^L.fl,tS0.2^m 

^>cfc9lCXt 0 >l3-hL. 90 deg CT*2 #ffl*yh 

M£ffll>T^tt$i£ 400mJ/cm 2 gSltLfc^, 
100 deg C V 2 #Pal7tv;/K?b-h±T*Jn$tff 'lb 

Kn+vhVK^lcT 25 deg C. l 'Afflm&L 

tZo 



[0065] 

Working Example 1-6, Comparative Example 1, 2 

Following to Table 1 , it combined each component , filtration 
did with the membrane filter of hole diameter 0.2;mu m , 
adjusted composition of this invention . 

In order in silicon substrate to become film thickness of 
2.0;mu m , spin coating it did each composition , with 90 deg 
C prebake did on 2 min hot plate . 

Next, putting negative film on coating , 400 mJ/cm <sup>2 
</sup> after irradiating the ultraviolet light , with 100 deg C it 
did thermosetting on 2 min hot plate making use of the 
exposure apparatus . 

25 deg C, 1 minute you developed with tetramethyl 
ammonium hydroxide aqueous solution of concentration 
which is shown in Table 1 . 



7K"C?2fc/$L, f£^LTv'J:3>Kl£-tl-/^— > You washed with water, dried and you acquired test piece 
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vtxMz* 

x • • • •mmmktf±.&\mtm &&xufr 

m^nm^t^yu-hX' 10 d eg c mn 
ztu^m^-tzo 

180 deg C JU±£0 

170-140 degC£A, 140 deg C WT£ * <kLfc 0 

Slli$:«^0^I?/|J]^)lIf)xlOO 
90 JU±£CX 89 «iT£ x tL/co 

[0066] 
B. l-i 

n m m 

123456 

£j$<$!i i xmtz&ms&iA-i) ioo ioo 

2 X'mz&n-&fc(A-2) 100 100 
£J$0I) 3 -SH#/r£fi&<*(A-3) 100 100 

l,l,l-hU(p-th*P+v7x^;i/)X^> 100 100 
100 

t*7>7i/— ;U A 100 100 100 
-tWJU 300 *3 20 20 20 
IWJU 370 *4 20 20 20 

4 Xmz*-01±t&(V-l) 3 3 

5 Xmtzt-0 A£(D-2) 2 2 



whichformed pattern on silicon substrate . 

performance evaluation which is shown on description below 
making use of this test piece was done. 

line part amount after developing behavior : developing 
presence or absence of developing residue of the surface 
roughening and space portion was inspected. 

cross section shape of resist pattern of pattern . test piece was 
inspected, quality of the cross section shape was decided. 

0 * cross section shape square or became direct square and it 
wassatisfactory. 

X ****cross section shape was other than description above 
and it was notsatisfactory. 

heat resistance :test piece with hot plate 5 min was heated in 
10 deg C marks, the temperature where resist pattern causes 
heat deformation was inspected. 

180 deg Cor greater 0 

170 - 140 deg C *, 140 deg C or less were designated as X . 

residual film ratio : (film thickness /initial stage film thickness 
after developing) X 100 was sought and 90 or more 0 and 89 
or less wasdesignated as X . 

[0066] 

[Table 1] 

Table 1 -1 

Working Example 

12,345 6 

copolymer which is acquired with synthesis example 1 (A-l ) 
100 100 

copolymer which is acquired with synthesis example 2 (A-2 ) 
100 100 

copolymer which is acquired with synthesis example 3 (A-3 ) 
100 100 

1, 1 and 1 -tri (p- hydroxyphenyl ) ethane 100 100 100 

bisphenol A 100 100 100 
Cymel 300 *3 20 20 20 
Cymel 370 *4 20 20 20 

onium salt which is acquired with synthesis example 4 (D-l ) 
33 

onium salt which is acquired with synthesis example 5 (D-2 ) 
22 
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n f$Lffl 6 ~Z%tt$~— 0 Ai£(D-3) 3 onium salt which is acquired with synthesis example 6 (D-3 ) 

3 

affcffl 7 imtz^— *!? A^(D-4) 3 onium salt which is acquired with synthesis example 7 (D-4 ) 

3 

VX^UV^'J— ^Uv^^l/X— [jiechirenguriirujimechirueeteru ] 

0.24 0.24 0.24 0.24 0.30 0.30 developer concentration 0.24 0.24 0.24 0.24 0.30 0.30 

IJftitS H£F S5f £i$f developing behavior satisfactory satisfactory satisfactory 

satisfactory satisfactorysatisfactory 

/\°$->ff*tt O O O O O O pattern ****** 

Itf^tf O O O O O O heat resistance ****** 

O O O O O O residual film ratio ****** 

»i •* 
1 2 

MMlTitm* (A-l)' 
£j£092T#fc*M-&# (A- 2) 
3 TH£ftS£# (A- 3 ) 
1,1.1-MJ (p-kFD^i- 

1M *)V3 0 0 *3 
•*H;W3 7 0 *4 
£j£«4T#&:*:i£Z»i&[ (D-l) 
&m 5 T#£:*x£Aifi (D - 2 ) 
£j£0?6T#fc;i-x#AJ& (D-3) 
^0?7T#fc^X^AJt (D-4) 

2.38 2.38 

mm m m 

w-ym. x x 

mm® x x 

mm x x 

[0067] 

;±) *1 : *m(6^I«(tt)«, OFPR-800(*v3!> 

*2 :K»l6fcI*(«|c)«,OFPR-5000(7Ki?Sl/ 
5?*h)*m*TlMHrfT&ofc. 



*3 ■fr-WU 300:=#MM7*-5?K(1*)«, ^ 



[0067] 

evaluation was done Note: *1 :Tokyo Ohka Kogyo Co. Ltd. 
(DB 69-062-0380 ) make, making use of OFPR-800 (positive 
resist ). 

* evaluation was done 2:Tokyo Ohka Kogyo Co. Ltd. (DB 
69-062-0380 ) make, making use of OFPR-5000 (positive 
resist ). 

* 3 Cymel 300:Mitsui Cyanamid KK make, melamine resin 
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*4 370:Z#+M7:K'V 



HI 



[0068] 
[0069] 



* 4 Cymel 370:Mitsui Cyanamid KK make, melamine resin 
[0068] 

As been clear from result of Table 1 , composition of this 
invention issuperior in residual film ratio , pattern , cured 
product is superior in heat resistance . 

[0069] 

[Effects of the Invention] 

resin composition and its cured product which are superior in 
residual film ratio , heat resistance can beacquired. 
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